An NMR investigation of the binding of the anticancer drug actinomycin D to oligodeoxyribonucleotides with isolated 5'd(GC)3' binding sites.
Imino proton and 31P NMR studies were conducted on the binding of actinomycin D (ActD) to self-complementary oligodeoxyribonucleotides with one GC binding site [d(ATATGCATAT) (1), d-(ATACGCGTAT) (2), and d(ATATACGCGTATAT) (3)] and with two GC sites [d(ATGCATGCAT) (4)]. At R = 1 (molar ratio of ActD to oligomer duplex) ActD caused a doubling of the number of imino proton signals at, and adjacent to, the GC binding site of 1. One of the G.C base pair signals shifted upfield while the other shifted downfield. Both of the signals for the A.T base pairs adjacent to the binding site shifted downfield. All imino proton signals of 2 and the longer sequence, 3, shifted upfield on binding of ActD to the GC site, indicating a sequence-dependent change in base stacking on complex formation. For both 1 and 2 addition of ActD resulted in a similar pattern of three downfield 31P NMR signals. The two most downfield signals have chemical shift and temperature dependence which are characteristic of phosphate groups at isolated intercalation sites. At R = 1 the ActD complex with 4 has very complex spectra with both upfield and downfield A.T and G.C imino signals. All these data were consistent with two 1:1 complexes with the unsymmetrical phenoxazone ring adopting both of the two possible orientations.(ABSTRACT TRUNCATED AT 250 WORDS)